Stevia rebaudiana Bertoni, family Asteraceae (Compositae), is a perennial shrub native to Brazil and Paraguay, but now grown commercially in a number of countries, particularly in Japan, Taiwan, Korea, Thailand and Indonesia [1, 2] . Extracts of the leaves have been used for decades to sweeten food and beverages in Japan, South America and China. The major constituents of the leaves are the potently sweet glycosides namely steviolbioside, stevioside, rebaudiosides A and E, dulcoside A and rubusoside; all are glycosides of the diterpene steviol, ent-13-hydroxykaur-16-en-19oic acid [3, 4] . These compounds are also known as Stevia sweeteners.
As a part of our continuing research to discover natural sweeteners, we have isolated several diterpene and triterpene glycosides from the commercial extracts of the leaves of S. rebaudiana and Siraitia grosvenorii [5] [6] [7] [8] [9] [10] [11] . Apart from isolating novel compounds from S. rebaudiana and utilizing them as possible natural sweeteners or sweetness enhancers, we are also engaged in understanding the stability of the steviol glycosides in various systems of interest and identification of degradation products using various spectroscopic analyses [12, 13] , as well as synthesis using naturally occurring starting materials [14, 15] . Recently Ohta et al. reported several minor steviol glycosides including rebaudioside M from S. rebaudiana Morita, which was developed as a cultivar by selective breeding of S. rebaudiana Bertoni [16] . However, they have not detected rebaudioside M in S. rebaudiana Bertoni and have not reported the isolation of pure rebaudioside M or its complete spectral assignment or sensory properties. In this article, we describe the isolation, characterization and complete 1 H and 13 C NMR spectral assignments, and sensory evaluation for the diterpene
(1, rebaudioside X, reb X, also called rebaudioside M) ( Figure 1 ) from the leaves of S. rebaudiana Bertoni. The complete NMR assignments were achieved on the basis of 1D ( 1 H and 13 C) and 2D (COSY, HSQC and HMBC) NMR spectral data. By using HPLC conditions described in JECFA 2010 Steviol glycosides monograph [17] and reference standards, rebaudioside X was detected in most of the commercial stevia extracts (from PureCircle, Cargill, Hailin, Sweet Green Field) available today from S. rebaudiana Bertoni ( Table 1) .
Compound 1 was isolated as a crystalline material and its molecular formula was deduced as C 56 H 90 O 33 on the basis of its positive ESI TOF mass spectrum, which showed [M+H] + and [M+Na] + ions at m/z 1291.5459 and 1313.5270, respectively, and this composition was supported by 13 C NMR spectral data. The 1 H NMR spectrum of 1 showed the presence of two methyl singlets at δ 1.32 and 1.38, two olefinic protons as singlets at δ 4.90 and 5.69 of an exocyclic double bond, nine methylene and two methine protons between δ 0.75-2.74 characteristic for the ent-kaurane diterpenoids isolated earlier from the genus Stevia Rub -Rubusoside; DulA -Dulcoside A; RebA, B, C, D, F, X -Rebaudioside A, B, C, D, F, X; Sbio -Steviolbioside; TSG -Total Steviol Glycosides; ND -Not Detected. .296, and 319.2309 suggesting the presence of six hexose moieties in its structure. This was supported by the 1 H NMR spectrum of 1, which showed the anomeric protons at δ 5.31, 5.45, 5.46, 5.48, 5.81, and 6.39. Enzymatic hydrolysis of 1 furnished an aglycone which was identified as steviol by comparison of its 1 H NMR data [18] and by co-TLC with standard compound. Acid hydrolysis of 1 with 5% H 2 SO 4 afforded glucose, which was identified by direct comparison with authentic samples by TLC [19] [20] [21] . The 1 H and 13 C NMR values for all the carbons in 1 were assigned on the basis of COSY, HSQC and HMBC correlations ( Table 2 ).
Based on the NMR spectral data and hydrolysis experiments of 1, it was concluded that there are six β-D-glucosyl units in its structure. A close comparison of the 1 H and 13 C NMR spectra of 1 with rebaudioside A [16] suggested that compound 1 is also a steviol glycoside which has three glucose residues that are attached at the C-13 hydroxyl as a 2,3-branched β-D-glucotriosyl substituent and another β-D-glucosyl moiety in the form of an ester at C-19, leaving the assignment of the additional two β-D-glucosyl moieties. The downfield shift for both the 1 H and 13 C chemical shifts at C-2′ and C-3′ of sugar I suggested that the additional β-D-glucosyl moieties are attached at these positions. This was confirmed by the key HMBC correlations as shown in Figure 1 
Sensory evaluation:
The potency of rebaudioside X is 160 to 500 times that of sucrose. However, sweetness potency is strongly dependent on sucrose equivalency level for all high potency sweeteners (HPS). Therefore, it is important to state the sucrose equivalency (SE) level at which sweetness potency has been determined. Sweetness potency is also system dependent and, therefore, it is important to also define the medium (e.g. water, phosphoric acid at pH 2.5). The concentration-response (C/R) function in water determined for rebaudioside X is R = 14.2*C/(265+C). Table 3 indicates the potency of rebaudioside X in water at 4-6C to achieve the same overall sweetness as the sucrose control. 
13-[(2-O-β-D-Glucopyranosyl-3-O-β-D-glucopyranosyl-β-Dglucopyranosyl)oxy] ent-kaur-16-en-19-oic acid-(2-O-β-D-glucopyranosyl-β-D-glucopyranosyl) ester

Acid hydrolysis of 1:
To a solution of compound of 1 (250 μg) in MeOH (1 mL) was added 1 mL of 5% H 2 SO 4 and the mixture was refluxed for 8 h. The reaction mixture was then neutralized with saturated sodium carbonate and extracted with ethyl acetate (EtOAc) (2 x 5 mL) to give an aqueous fraction containing sugars and an EtOAc fraction containing the aglycone part. The aqueous phase was concentrated and compared with standard sugars using the TLC systems EtOAc/n-butanol/water (2:7:1) and CH 2 Cl 2 /MeOH/water (10:6:1) [19] [20] [21] ; the sugar was identified as glucose.
Enzymatic hydrolysis of 1:
Compound 1 (250 g) was dissolved in 2.5 mL of 0.1 M sodium acetate buffer, pH 4.5 and crude pectinase from Aspergillus niger (50 uL, Sigma-Aldrich, P2736) was added. The mixture was stirred at 50 o C for 2 days. The product precipitated out during the reaction and was filtered and then crystallized. The resulting material obtained from the hydrolysis of 1 was identified as steviol by co-TLC with standard compound and from its 1 H NMR spectral data [16] .
